Bioluminescence imaging after HSV amplicon vector delivery into brain.
Firefly luciferase (Fluc) has routinely been used to quantitate and analyze gene expression in vitro by measuring the photons emitted after the addition of ATP and luciferin to a test sample. It is now possible to replace luminometer-based analysis of luciferase activity and measure luciferase activity delivered by viral vectors directly in live animals over time using digital imaging techniques. An HSV amplicon vector expressing Fluc cDNA from an inducible promoter was delivered to cells in culture and into the mouse brain. In culture, expression of Fluc was measured after induction in a dose-dependent manner by a biochemical assay, and then confirmed by Western blot analysis and digital imaging. The vectors were then stereotactically injected into the mouse brain and Fluc expression measured non-invasively using bioluminescence imaging. Rapamycin-mediated induction of Fluc from an HSV amplicon vector in culture resulted in dose-dependent expression of Fluc when measured using a luminometer and by digital analysis. In mouse cortex, a single injection of an HSV amplicon vector (2 microl, 1x10(8) transducing units (t.u.)/ml) expressing Fluc from a viral promoter (CMV) was sufficient to detect robust luciferase activity for at least 1 week. Similarly, an HSV amplicon vector expressing Fluc under an inducible promoter was also detectable in the mouse cortex after a single dose (2 microl, 1x10(8) t.u./ml) for up to 5 days, with no detectable signal in the uninduced state. This HSV amplicon vector-based system allows for fast, non-invasive, semi-quantitative analysis of gene expression in the brain.